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OPERATION and MAINTENANCE 
MODEL 250 SERIES 


Single Sideband Transceiver 


INTRODUCTION 


The Swan Model 250 Singie Sideband Transceiver 
together with its accessories and ppuonel equipment 
is designed to be used for SSB AM or CW com- 
munications in the 50-54 mc. amateur radio bands. 


MARS freauancies may also he covered by usine the 
MANS irequencies may aiso oe covered using the 


Model 405X oscillator accessory. 


The Model 250 generates a single sideband signal 
by means of a crystal lattice filter, and the transceive 
operation automatically tunes the transmitter to the 
received frequency. When operating in single side- 

7 eae ances ~I/TTAMY 


band mode, ue normaly used upper sideband (U t USB) 
is employed. 


Basic circuitry of the single conversion design has 
been proven in several thousand of the popular 
Swan transceivers. Mechanical, electrical, and 


thermai stability is exceptionally high. All oscillators 
are temperature compensated and voltage regulated. 


Push-io-talk operation is siandard, with provision 
for plugging in the Model VX-1 accessory Vox unit 


for automatic yoies control 

ior automahe voice contro. 

With a suitable nower sunnly. soneration may he 
¥ ith MAMAN PY Wel OMPPLYs VUPLIGUUIL Ia y Ue 


fixed, portable, or mobile. Power inpu 
240 watts, PEP, on single sideband, 1 


een MASTS: (OP) 


CW, and 75 watts on AM. The basic transceiver 


includes automatic gain control (AGC), and grid 
block CW keying. 


OD 


Recommended power supplies are the model 117-XC 
for ac operation and model 14-117 for 12-volt de 
operation. 
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SPECIFICATIONS: 
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c. (except for a narrow segment at 53.5 


Single Sideband, Suppressed Carrier: 
240 watts, PEP, minimum. 
CW: 
180 watts, de input. 
AM (Single Sideband with Carrier): 
75 waitis de input. 
DISTORTION 
Distortion products down approx. 30 db. 
UNWANTED SIDEBAND SUPPRESSION 
Unwanted sidehand down mare than 40 dh. 
CARRIER SUPPRESSION 


Carrier suppression greater than 50 db. 


NSITIVITY 
Less than 0.5 microvolt at 50 ohms impedance 
for signal-plus-noise to noise ratio of 10 db. 
Noise figure better than 3 db. 


AUDIO OUTPUT AND RESPONSE 


AasALA Aastra A eee 
£1auuliv vulpul Ln Wa 
sponse essentially fla 


both receive and transmi 


TRANSMITTER OUTPUT 


Wide range Pi-network output matches antennas 
essentially resistive from 15 to 500 ohms 
impedance. 


METERING 


Power amplifier cathode current 0-400 ma. and 
0-10 relative output indicator. 


FRONT PANEL CONTROLS 
Rec-Tune-CW, AF Gain, R.F. Gain, Mic. Gain, 


Carrier B Balance, PA Plate Tune, PA Grid Tune, 


PA Load, KC Tuning Dial, MC Tuning Dial, 
Meter Switch. 


avaller 
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4 
REAR PANEL CONTROLS AND CONNECTORS 
Rias potentiometer, CW key jack, Jones plug 
power connector, Vox cannecior. Antenna a jack, 
Auxiliary relay switching. 
VACUUM TUBE COMPLEMENT 
V1: 6EW6 VFO Amplifier— 
V2 +12BE6 Transmitter Mixer ~ Tv 
V3 - 6GK6 Driver — 
£Va 6146R Power Amplifier | e | 


iv 6146B Power Amplifier Fe 
6 ‘6HAS5 Receiver RF Amplifier 
V7 “GHAS Receiver Mixer — 
V8 .GEW6 First IF Amplifier — 
V9 -12BA6 Second IF Amplifier — 
V10-12AX7 Product Detector/ Receive Audio — 
V1i 6BN8 AGC Amplifier/ Rectifier —. 
V12-6GK6 Audio Amplifier —- 
“= V13 7360 Balanced Modulator — 
V14.12BA6 Carrier Oscillator 


ViS-iZAXT Mic. Ampilifier/ Transmit Audio — 


V16 OA2 Voltage Regulator _— 


DIODE AND TRANSISTOR COMPLEMENT 


Ql 2N706 Oscillator 
Q2 2N706 Emitter Follower 
Q3 2N706 Buffer Amp. 
D1001 Noise Limiter Diode 
D1062) Noise Limiter Diode 
D1601 1N2974A Zener voltage regulator i 
D1602 TS2 Relay Silencing Dicde j 
POWER REQUIREMENTS 7 
Filaments 12.6 volts, 4.5 amps, ac or de . 
Relay 12 voits de, 250 ma. 
Bias -110 volts dc, 100 ma. | 
Medium voltage 275 volis de, 150 ma. 7 
High voltage 800 volts dc, 300 ma. Peak 
Ten wa 
DIMENSIONS AND WEIGHT 
Height 5-1/2 in. Depth 11 in. 
Width 13 in. Weight 17-1/4 Ib 
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MODEL 250 TRANSCEIVER 


A. CIRCUIT THEORY 


Ths Swan 250 transceiver provides single sideband, 
$_.__-sed carrier transceiver operation, and gen- 
erates the single sideband signal by means of a 
crystai jaitice filter. To permit a iogical discussion 
of this mode of Opera non, certain definitions are 

ers Se wnarmal gigpean nl] shIln cidoekhaydl 


wmecessary. In a norma. AM signa (double SlUCVaI 
with carrier), a radio frequency signal is modulated 


with an audio frequency signa! This is considered 


am 2ucio rreduency signa. £MIS is COMsicerea 


by many to be merely a case of varying the ampli- 
tude of the carrier atanaudiorate. In fact, however, 
there are actually sideband frequencies generated, 
which are the results of mixing the RF and the AF 
signals. These sidebands are the sum of, and the 
difference between the two heterodyned signals. In 
the detection of this conventional AM signal, the two 
sidebands are mixed with the carrier to recover and 
reproduce the audio intelligence. This is an ineffi- 
cient means of transmission, because only 25 per- 
cent of the transmitted power is used to transmit 


intelligence. There are other attendant drawbacks, 
also. The bandwidth of AM voice transmission is 


approximately 6 kc, while the actual demodulated 
The result is 


audio ig anly anvroximately 32 ke 
1é result 1s 


@Uuaqio 18 OFhy Appreximaty Go Ac 


inefficient use of the frequency band, and over half 
of the allated hand is unusable due to heterodynes, 
interference, and congestion. 


In the single sideband, suppressed carrier mode of 
transmission, only one of the sideband signals is 
The anther cidehand and the earyier are 
transmitted. Bile UU OIUOCVaALU Ali’ UIT LGLLICL Gl 
suppressed to negligible level. In addition to in- 
creasing the transmission efficiency by a factor of 


four, single sideband effectively doubles the number 
of stations or channels which can be used in a given 


band of frequencies. 


ten nariittsd 
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10uld be remembered that in the single sideband, 


oe | 
SL 
suppressed carrier mode of transmitting, the unwanted 


sidehand and carrier are only suppressed. not on 
Sracoana ana Carrier are Ory suppressea, not cn 


tirely eliminated. Thus, with a transmitted signal 
from a transmitter with 40 dh. sideband suppression, 
the other or unwanted sideband will be present, and 
will be transmitted, but its level will be 40 db below 
the wanted sideband. When this signal is received 
at a level of 20 db over SQ, the unwanted sideband 
will be present at a level of approximately 55. The 
same is true of carrier suppression. With carrier 
suppression of 50 db, and a signal level of 20 db 
over SQ, carrier will be present at a level of approx- 
imately S3 to $4. 


In the Model 250 transceiver, the single sideband 
suppressed carrier signal is generated by the crystal 
lattice filter method. For details, refer to the sche 
matic diagram and to Figures 1, 2, and 3. 


SIGNAL GENERATION 


When the push-to-talk switch on the microphone is 
pressed, the transmitter portion of the transceiver is 
activated, and it generates a single sideband, sup- 


pressed carrier signal in the following manner. Car- 
rier is generated by Vi4 Carrier Oscillator, which is 
a Pierce oscillator with the crystal operating in 
parallel resonance. This siage operates in both the 
transmit and receive modes. When eps ine: the 


RT out of the oscillator is 
pats output or me osciuator is injected into the con- 


trol grid of the Balanced Modulator, V13. This 
halanced modulator is a beam deflection tube, and 
operates similar to a cathode ray tube in that the 
electron beam from the cathode is deflected ta one 
output plate or the other by the charge appearing: 
on the deflection plates. The carrier signal fed to the 
control grid of the balanced modulator appears on 
both plates of the output. The two plates are con- 
nected to Transformer Z1301 in push-pull, so the 
carrier signal cancels itself out in Z1301. The de 
flection plate DC voltages are adjusted by means of 
the carrier balance control so that the RF being fed 
to the output pilates will cancei out, and the output 
from Z1301 will be zero. Audio signals from the 
Microphone Amplifier, V15, are applied as a modu- 
lating voltage to one deflection plate, and the two 


sidebands resultine from the sum and difference fre 


sOCOaANGaS POSUlinsS from (he Sum ana airerence ire 


quencies of the audio and carrier signals appear in 
the output of transfarmer 7.1301. 
sion is approximately 50 db. 


Carrier suppres- 
Pott 


The double sideband, suppressed carrier signal is 
then coupled from the secondary wanes of Z1301 
to tho ecyrystal filter oh sunnrecas lraseray 

Cy lle erystai ALLLEL gy which suppressed the UWL side 


band, and permits only the upper sideband to be fed 
ta the First IF Amplifier, Vi. The carrier frequency 


ATT er Ane Carrier eq uency 


is generated at approximately 10,698 kc. 


The crystai filter is designed with a passband extend- 
ing from 10,698.3 to 10,701.1 ke at the 6 db points. 


inus, only audio modulation from 300 to 3100 


cycles is passed by the filter. 


Q1, the VFO 2N706 Oscillator, operates in the com- 
mon base configuration as a Colpitts oscillator. Q2, 
the Emitter Follower is used for isolation and im- 
pedance matching purposes. The extremely good 
regulation achieved through using the Zener diode 
regulator D1601 across the bias supply voltage, also 
contributes to the stability. Q3 is a Buffer Amplifier 
stage which provides further isolation. The VFO in 
the Model 250 exhibits good stability after the initial 


warm-up period. Drift from a cold start will be 
approximately 2 ke for the first hour. After the 


initial warm-up period, drift will be negligible. 


The single sideband, suppressed carrier signal from 
the First IF Amplifier is fed to the Transmitter Mixer, 


V9. whore it ia he mod with the VERO =1 
Ye, Were it is heterodyned With me vir signal. 


The resultant signal at the desired transmit frequency 
is amplified by the Driver, V3, and the Power Ampli- 
fiers, V4 and V5. The signal from the VFO Ampli- 
fier is initiated in the transistorized VFO-Emitter 
Follower circuit Q1, Q2, and Q3. The signal from 
the VFO is routed to the VFO Amplifier. 
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FIGURE 3 CRYSTAL FILTER, TYPICAL CHARACTERISTIC 


secasiaiabaniine: 4 


oO 


, 


» 


f 


ony iii isnt sina 


©) 


©) 


1 MODEL 250 TRANSCEIVER 
A. Circuit Theory (cont. ) 


TUNE AND CW OPERATION 


Normally, the frequency of the carrier oscillator is 
approximately 300 cps outside the 6 db passband of 
the crystal lattice filter. In ‘UNE position, toenabie 
the transmitter to be tuned to the maximum power 
output condition, the frequency of the carrier oscilla- 
tor is moved appromnetely 500 cps to place it well 


withte, th. wocchanwd thn pecratal latting filtan At 
Within ine passopana of the cryStai iaidice ruter. fat 


the same time, one deflection plate of the balanced 


modulator is grounded unbalancing the modulator 


MOQUATOr 15 POUNCE, UNVAsAMeiD tne moecutlator 


and allowing full carrier input for tuning purposes. 
A similar procedure is followed for CW to allow full 
carrier output during CW operation. During CW 
operation, the cathode of V15A is disconnected from 
ground. This allows CW operation with no acci- 
dental audio modulation from the microphone. 


RECEIVE 


In RECEIVE position, or at any time when the 


transmitter is not in TRANSMIT, all circuits used 
in transmitting are disabled through the relay con- 
trolled circuits, Ki, K2. The relays are energized 

Deaia ae ean se a a aeneroiwe me MAA Io Do 


ie ~ val fn “a 
for transmitting and de-energized 10r receiving. oc 


lay K2, when deenergized, connects the antenna to 
the receiver input coils, L 601-602, and to the Re 
ceiver RF Amplifier, V6. The interstage coils, L603- 
604 couple V6 to the control grid of the Receiver 
Mixer, V7. The local oscillator signal fromthe VFO 
Amplifier is now used to heterodyne the received sig- 
nal to the IF frequency. All IF amplification is 
accomplished at this frequency, nominally 10.7 mc, 
through V8 and V9 IF amplifiers. In the Product 
Detector V10A, the IF signal is heterodyned with the 
carrier frequency generated by Carrier Oscillator, 
V14. The resultant audio signal is thenamplified by 


Vi0B, which then couples to Vii, the AGC ampli- 
fier, and V12, the output audio stage. 


FREQUENCY CALIBRATION 


Frogueney calibration of the Model 250 is in & ke 


rrequenty Cauoranor 


increments on the 0-500 ke vernier tuning dial. 
Accuracy of this dial reading depends directly on the 


setting of the Megacycle Dial. When it is set to min- 


_ imum frequency, (maximum tuning capacity), it will 


be at the 50 mc mark, and zero on the vernier dial 
will be 50 mc. Tuning the vernier dial will then 
change the frequency from 50 to 50.5 me. Other .5 


me segments, (500 ke), are covered by turning the . 


Megacycle Dial up in frequency in .5 mc steps. 


Dial accuracy and tracking are quite good on the 
250, but caution must always be observed when 
operating near band edges. Some means for meas- 
uring frequency is recommended. The optional cal- 
ibrator kit will serve this purpose, and installs quite 
easily inside the transceiver. 


TRANSMIT AND RECEIVE cwvircouInae 
a ow] avr 


ASMAING VER aS fais Peay 


Transmit and receive switching is performed by re 
lays K1 and K2. In TRANSMIT position, only 


those tubes that operate in the transmit mode are 
operative, all others being biased to cutoff through 
the relay contacts. In the RECEIVE position, with 
the relays de-energized, the tubes that are used only 
in transmit are cut off in the same manner. Relay 
K2 when deenergized, feeds signals from the an- 
tenna to the receiver, and is used also to control ex- 


ternnl awitehingeg civeni 
ternas SWINE circuits. 


POWER RATING 


The Swan 250 is capable of 240 watts, PEP input 
under steady state two-tone test conditions, when 
operated with any of the recommended power sup- 
plies. The peak envelope power, when voice modu- 
lated, is somewhat greater, typically 280 watts, or 
more. 


Recommended power supplies produce a no-load 
plate voltage of approximately 925 volts. Under 
TUNE conditions, or CW operation, this voltage 
will drop to approximately 740 volts. Under steady 
state two-tone modulation, the voltage will drop to 
approximately 770 volts. If the power amplifier 
idling current is 50 ma, and the two-tone current, 
just before flat-topping, is 220 ma., the peak two- 
tone current will be 320 ma. Under these conditions 
the PEP input will be 770 volts time 320 ma, = 240 
watis. Under voice modulation, because average 
power is considerably less, the power amplifier plate 
and screen voltages will be maintained higher, even 
during voice peaks, by the power supply filter CaBRG 


ttors, Peak yolate eurrent will therefore alan he ohery 
ates, eR PACA VME VV EEE LIL OCLULO ALOU Uo higher 


than with two-tone test conditions. Readings of 
eathade current will not reflect this power input, 
however, because of the damping in the cathode 
current meter. Cathode current readings under 
normal voice input should not exceed approximately 
125 ma. 


B. INSTALLATION 
GENERAL 


The Swan 250 transceiver has been designed to pro- 
vide the utmost in ease of operation, stability, versa- 
tility, and enjoyment. Maximum enjoyment from 
your Swan will depend to a great extent on the in- 
stallation. For fixed station or portable use, opera- 
tion with the Model 117-XC power supply provides 
a compact arrangement with maximum ease of 
operation. All switching is performed in the trans- 
ceiver. For mobile installations, the Model 14-117 
supply provides similar switching arrangements, 
and Speaker output may be fed through the car 


sas watt 


br oadcast receiver speaker. 


POWER SUPPLY 
The Swan Models 117-XC or 230-XC Power Supplies 


provide all necessary voltages required by the trans- 
ceiver for AC operation. The supplies come equipped 
with a pre-wired plug and cable, all ready for plug- 
ging into the transceiver. The Model 14-117 supply 
for mobile operation includes all necessary cables, 
connector plug, fuses, and installation hardware. 
The Jones plug for connection to the transceiver is 
furnished with the unit. 
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1 MODEL 250 TRANSCEIVER 
B. Installation (cont.) 


Power requirements for the Swan 250 are listed in 
the following table. Pin connections to the Jones type 
power connector are listed as an aid in connecting 
other brands ur homebrew supplies. 


EXTERNAL CONNECTIONS 


Audio output from the transceiver is provided at pin 


"12 of the Jones plug. The other speaker lead goes 


impedance is between 3 and 4 ohms. For mobile 
installations, the car broadcast speaker may be 
used, in which case a DPDT selector switch should 
be installed to select the broadcast receiver or trans- 
ceiver output. (See Figure 9.) 


JONES PLUG CONNECTIONS 


Pin | Nominal [Minimum Maximum 


High | 8 Ee VDC | 600 VDC | 900 voc | 


Voltage 300 MA | Low Pwr.! Hi. Power 
: ee 10 [275 VDC/2995 ypc] 325 vnc 
vouage 150 MA 


Bias 


Voltage ~{-100 VDC |-1380 VDC 


Filament 4 | 12.6v* 11.5 V 14.5 V 
Voltage 4.5 amp |” 
Relay 5 | 12 VDC | Ovpc | 14.5 vp 
Voltage | | 250 MA |! y , a 
*AC or DC 

MICROPHONE 


The microphone input is designed for high impedance 
microphones only. The choice of microphone is im- 
portant for good speech quality, and should be given 
serious consideration. The crystal lattice filter in the 
transceiver provides all the restriction necessary on 
audio response, and further restriction in the micro- 
phone is not required. It is more important to have 
a microphone with a smooth, flai response through- 
out the speech range. The microphone plug must be 
a standard 1/4 in. diameter threc-contact type. The 
tip connection is for push-to-talk relay control, the 
ring connector ‘is thé microphone terminal, and the 
sleeve is the Common Chassis ground. The micro- 
‘phone manufacturer's instructions should he followed 
in connecting the microphone cable to the plug. 
With many microphones, the push-to-talk button 
must be pressed to make the microphone operative. 
For VOX operation, this feature may be disabled, if 
desired, by opening the microphone case and perm- 
anently connecting the contacts which control the 


mi 5 eee 
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ANTENNA 


the transmission line is not outside the capability of 


mission line. If open-wire or balanced type trans- 
mission line is used with the antenna, a suitable an- 
ienna tuner is recommended between the transceiver 
and the feedline. Various types of antennas are 
available frum your deaier, and for the antenna 
builder, many are described in the amateur hand- 
books. alec .available tron your dealer. Kemember 
that even the most powerful transmitter is useless 
without a proper and efficient antenna sysiem. 


C. OPERATION 


Before connecting any cables to the Swan 250 per- 
form the following steps: 

1. Rotate the PA BIAS control on the rear chas- 
sis apron, fully counier clockwise. 

2. Rotate the REC-TUNE-CW located on the 
lower left of the front panel counter clockwise 
to REC. 

3. Rotate the RF GAIN Control counter clock- 


DOUIHN Arryonr,w a2anre 2 ar 


POWER SUPPLY AND ANTENNA 
CONNECTIONS 


1. Connect the 50 to 75 ohm antenna feedline to 
the coaxial connector on the rear chassis 
panel. 

2. Connect the power supply cable to the Jones 
connector on the rear chassis apron. 

3. Connect the power supply to the proper voltage 
The Swan Model 250 may be operated from 117 
volts, ac, 50-60 cycle power with the Model 117-XC 
Power supply, or from 230 volts, 50-60 cycles with 
the Model 230-XC. The Model 250 may be operaied 
from a 12 volt de source with the Swan Model 14- 
117 power supply. 


WARNING 


DANGEROUS HIGH VOLTAGE IS PRESENT 
ON THE PLATE OF THE POWER AMPLIFIER 
WHENEVER THE POWER SUPPLY IS ENER- 
GIZED. 

THE POWER AMPLIFIER COVER IS RE- 
MOVED. HIGH VOLTAGE IS ALSO PRESENT 
AT PIN EIGHT OF THE POWER PLUG. 
RECEIVE OPERATION 


1. Rotate the RF GAIN Control clockwise to full 
clockwise position. The power swiich will 
operate applying filament, relay, bias, med- 
ium, and 800 volt high weltoge ts. the traiss 
ceiver, 
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ON-OFF SWITCH : 
i ~ (On RF Gain Knob) Turns power supply onand off. : oF ny o mpliner; WGand va1Y 
wil AAP LIers, 
a Ligier a RECEIVER Changes receiver from SSB to 
Fl iia as ROAR ee Caen maa ai ars as FUNCTION AM mode and turns crystal 
Panscelver, SWITCH calibrator on and off, if the 
‘Transmit 12 volt de circuit through relay calibrator kit is installed. 


(Push-to- Talk) K1 and K2 is completed, and 


aes ageeoee : AF GAIN 
tubes used only in receive are 


Controls potentiometer R1201 


biased to cutoff. 


Tune-CW All circuits for transmit are 


energized, as above, but one 
deflection plate of the balanced 
modulator is grounded, capac- 


in grid circuit of V12 AF Out- 
put, and controls audio 
volume, 


e 1: 
vu in frequency 


pany 


NING determining tank circuit of 


VFO. 


itor C1401 in the carrier oscil- 


- lator is removed from ground. Controls C1811 in VFO. 


Cc 
2 
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MIC. GAIN Controls potentiometer R1503 
| in the grid of V15A and con- PA GRID Controls C105 in plate tanks of 
4 trols amount of audio to the transmitter mixer and driver. 
unbalanced modulator. AS RET RTE CPt OT ee een 
gaa a2wWAinvas VWyilli vio Wtiw Wil pi-network 
CAR. BALANCE Controls potentiometer R1308 to tune final power amplifier 
in the halanced madulatar de- plate to resonance. 
flection piste ercult “and. per PA LOAD Controls C416 in pinetwork to E 
. mits nulling out the carrier. ae es z - pane a 
match impedance of output “ 
RF GAIN Controls variable resistor load. Tunes input to Receiver 
R801, common in the cathodes RE Amplifier. 
a i 
Leeann reese e eee eT SEA : 
y 2. Wait approximately one minute to allow the dex mark. The vernier tuning dial, viewed J 
tube filaments to reach operating temperature. through the window, will then read the law end 
During this period, perform the following steps: of the band directly in kilocycles. To tune 4 


(a) Rotate MIC. GAIN fully  counter- higher in the band, the main tuning control 


a 
clockwise. must be advanced .5 mc (500 KC) at a time. , 
"4 (b) Rotate CAR. BAL. control to the mid- A 500 KC calibrator kit isavailable from your 4 
if scale position, with white dot on knob dealer. When this is installed, it will prove P 
| aligned with the long index mark on the useful in setting the main tuning dial to an 
panel. exact 500 KC Paalipie. This calibrator is a 


fc) Preset PA PLATE control to mid-position turned on by switching. the receiver function 
(c) reset rA PLALE control to mia-position. * =. 
control to the CAL. position. 


(d) Preset PA GRID control to mid-position. 
Preset PA LOAD to mid-position. 


(f) Set tuning dial to desired operating fre 
quency. 


Tr. Lid a5 Pep 
NOTE; The vernier dial scale is adjusted to 


read correctly, plus or minus 1O0KC when 
tuning from 50 to 50.5 me. Accuracy w WW 


he 
Manin § trom ov oV.o MC. ACCUracy Wi OC 


slightly less in the 50.5 to 51 mc range, and 
will gradually deviate, until at the high end of 


(g) Set AF GAIN control to approximately the band the vernier dial scale will not be 
3 o'clock position. accurate. With a 500 KC calibrator, any 500 


(h) Set receiver function switch to SSB or AM, HG ungulple “maybe accurately, determined: 


whichover mode is desired 
wienever mode is aesirea. 


—~ 
S 


Adjust the PA GRID control for maximum re CAUTION: -it--calbratou> either ue 


: : ne fs ternal or external of some tyne is not 
ceiver noise. ‘Then tune across the band for a 

: used, care must be exercised to stay 
signals. 


pad within band limits. If you don't know 
oF] 4. The main tuning knob is labeled FREQ. exactly where the edge of the band is, 
RANGE MC. Totunethelower 500 KC of the allow plenty of margin. Remember that 
6 meter band, set this control to the 50 mc in- 50 to 50.1 mc is for CW only. 
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5. The 5th harmonic of the carrier oscillator will 
be heard at 53.49 mc and will make operation 
at this exact frequency difficult. Except for this 
one spot, the model 250 will provide complete 
band coverage. 


6. A panel controlled noise limiter will reduce 
sharp impulse noise on both sideband and 
AM signals. Its effectiveness will vary some 
what, depending on the type of noise interfer- 
ence. It will not eliminate ignition noise, but 
will take the harsh edge off. In mobile instal- 
lations, it will still be necessary to install igni- 
tion suppression and by-passing in the auto- 
mobile engine. 


RECEIVER TUNING — IMPORTANT, 
READ CAREFULLY. 


Precise tuning of a single sideband 


portant. Do not be satisfied to merely tine until the 
voice can be understood, but take the extra care of 
setting the dial to the exact spot where the voice 
sounds natural. Above all, avoid the habit of tuning 
so that the voice is pitched higherthannormal. This 
is an unfortunate habit practiced by quite a number 
of operators. The following points help to explain 


the effects of mistuning: 


1. If you tune so the received voice ishigher than 
normal pitch, you will then transmit off fre 
quency, and your voice will sound lower than 
normal pitch to the other station. He will 
probably retune his dial to make you sound 
right. If you keep this up, you'll gradually 
waliz one another across the band. If both of 
you are mistuning to an unnatural higher 
pitch, you'll waltz across tne band twice as 
fast. (And someone will no doubt be accused 
of frequency drift.) 


9. Mistuning results in serious harmonic distor 
tion on the voice, and should be quite notice 
able to the average ear. Some will claim that 
if they don't know how the other person's 
voice actually sounds, they can't tune him in 
properly, but this is not true. With a little 
practice, it will be fairly easy to tell. Some 
voices are relatively rich inharmonics, and are 
easier to tune in than a person with a "flat" 
voice. Also, a transmitter which is being 
operated properly with low distortion will be 


easier to tune in than one which is being over- 


driven and is generating excessive distortion. 
There is no mistaking when you havea station 
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tuned right on the nose. 


3. A vernier control for receive frequency, some 
times referred to as "incremental tuning,” is 
not available on the Swan 250. Such a device 
is not necessary if proper tuning habits are 
exercised. 


4, Your Swan 250 will automatically transmit 
on exactly the same frequency as the one to 


which you are Hsienine: There is no adjust- 
agama ainoenhywucinge 


ment for making them the same, since Dy using 


the same oscillator for both send and receive, 


it happens automatically. If separation af re 


ceive and transmit frequency control is de 
sired, the model 210 VFO unit may be used. 
The model 22 dual VFO adaptor must be in 
stalled in the 250 in order to accommodate 


the 210. 


CAUTION 


The Model 250 covers frequency ranges outside the 
amateur bands. Care must be exercised not to trans- 
mit on these frequencies. 


Tuning of the transmilier is not complicated, pro vided 
the few simple steps are followed in the correct order. 


Do not attempt initial tancup without first perform- 


ing the procedures for Receive operation described 
above. The following procedures assume that the 
unit has been checked ‘out in Receive position, and a 
high impedance push-to-talk microphone is inserted 


in the MIC. JACK. 


i. Sel the meter switch to CA 


2. Press Push-to-Talk to place unit in TRANS- 
MIT, read the cathode current on the meter. 


Quickly rotate the CAR. BAL. control on.the 


front panel until the meter reads minimum 
cathode current. 


4. Next, adjust the PA BIAS cone! on the rear 
aed] th 1c 


of the chassis until meter s 40 ma. 
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5. Next, move the meter switch to OUTPUT posi- 
tion and set PA LOAD to 12 o'clock. 


Set the CAR. BAT.. to about 10 o'clock. Then, 
press the Mic. button and quickly adjust PA 
PLATE and PA GRIDfor maximum OUTPUT 
reading. Hold the Mic. button pressed just 


long enough to make these adjustments. 


7. Switch to TUNE-CW . position, and quickly 
adjust PA PLATE and PA LOAD for maxi- 
mum OUTPUT reading. Tuning one of these 
controls will require re-tuning the other, so it 
will be necessary to adjust back and forth a 
few times in order to reach the maximum read- 
ing. This tuning step should be done quickly 
in order to avoid overheating the PA tubes. 
Generally, a limit of 20 seconds tuning time 
should be observed. If more time is required, 
switch back to REC. for a minute of cooling. 


a 


NOTE: We cannot overemphasize the impor- 
tance of avoiding lengthy tune periods! 6146B 
tubes are quite expensive and can be damaged 
seriously in a short time if abused. Although 
the factory will honor all reasonable warranty 
claims, we cannot replace tubes which have 
been damaged due to excessive plate or screen 
grid dissipation. Examination of defective 


cf cialis ate Neg ee RA ea a Sh Ra tae 


nani anc pti sein, es 


{ 


a 


a 


aie | 


U 


© 


I  . We 


—— 


10. 


ii. 


Ba Rm i aE AN, Ba ee eT ee ee ee 


tubes will be necessary before factory replace- 
ment can be authorized. 


After tuning for maximum output, move the 


weatan crs itd i 
meter switch to CATH. position in order to 


observe PA cathode current. Switch to TUNE- 
CW position briefly ta make this reading. 
When properly tuned, the PA cathode current 
will read between 200 and 250 ma. This will 
vary somewhat between sets and tubes, and 
will serve chiefly as an indication of a change 
in tube condition.. If the reading drops off 
substantially, the 6146B tubes, as wellas other 
tubes in the transmitter chain, should be 
checked. 


NOTE: The OUTPUT meter reading is a 
relative measurement, and does not directly 
indicate output power. Feedline impedance 
and reactance will affect the reading substan- 
tially. Primarily, the OUTPUT meter position 
is intended as a means for tuning tomaximum 
output. 


Far SINGLE SIDEBAND | transmission: 
Leave the function switch in REC. position. 
Press the Mic. button and adjust CAR. BAL. 
for minimum output. Then advance the MIC. 
GAIN control and speak into the Mic. Set the 
control to the position where the average 
meter reading with voice modulation is about 
125 ma. (Meter switch in CATH. position.) 
With the average microphone, the MIC. GAIN 
controi will be set to 9 or 10 o’ciock for cluse 
speaking. Avoid excessive MIC. GAIN set- 
ting, as this causes adjacent channel! splatter. 


ing and distortion. 


For AM transmission: Tune the transmitter 
for maximum output, as described through 
step 8. Then, leaving the function switch in 
REC. position, press the Mic. button, and ad- 


just CAR. BAL. for 80 io $6 ma. PA cathode 


eurrent. Advance the MIC. GAIN control to 


grha 
the position were avcrage voice modulation 


produces a slight upward flicker of the meter 
Qvermodulation will produce dis- 


tortion on the transmitted signal. 


reading. 


For CW transmission: Tune the transmitter 
through step 8. Insert a key in the jack pro- 
vided on the back of the set. Switch to TUNE 


CW to transmit, and back to REC. for re- 


ceiving. The transmitting frequency will be 


approximately 800 cycles higher than the re 
ceiving frequency. Thus, when two trans- 
ceivers are tuned to the same frequency, they 
will hear one another on CW with an 800 


cycle tone. 


ATO™ME. WMT. kes is tives a atarndard 
INU ILE. bne ncy jack requires @ Stanaaru 


in. diam., 2 circuit plug. If key click 


s 
noticeable on transmissions, a .47 or .5 mf 


capacitor of 200 volt rating may be connected 
across the key terminals for additional key 
click suppression. 


D. ALIGNMENT AND TROUBLESHOOTING © 


1. 


2. 


| 
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3. 


4. 


5. 


RECEIVER SECTION: 


Adjustment of double tuned RF and Mixer 
Coils, L601, L602, L603, L604. Feed 2 
microvolts from a 50 mc signal generator into 
the antenna jack, and connect an AC Output 
Meter to pin 3 of the octal VOXsocket. This 
is the high voltage plate terminal of the AF 
output stage. Adjust the 4 inputcoilsfor maxi- 
mum output. Then, connect the antenna to 
the set, and adjust the antenna coil, L601, for 
maximum AF ouiput, eiiher on a signal or on 
antenna noise. 


Receiver RF Amplifier Neutralization. Impro- 
per neutralization of V6 will be apparent when 
adjusting L602, L603, and L604. These coils 
will normally tune quite broadly, unless ne 

tralization is not correct, in which case, the 
coil adjustments will become rather sharp and 
critical, due io regeneration. If neutralization 
is far enough out of adjustment, there will be 


adden changes nojae ley, 
suaaén cnanges in noise level when adj usting 


the coils, accompanied by birdielike signals. 
The neutralizing capacitor is a mica trimmer, 
C604, located under the chassis next to L603. 
Adjust it carefully in the direction which re 


duces noise level and broadens coil tuning. 


Ward. TL741. 


TE: With some antenna loads g 
active components or high SWR, it may be 
Esa e F 


ee neutralization sl! 
reduce regeneration. ~ 


Adjustment of output LF coil, Z9YU1 (located 
in front of V9). To peak this circuit, switch 
the receiver to AM mode, and adjust for maxi- 
mum AF noise output. 


Receiver injection from the VFO amplifier 
tripler, V1-6EW6, is maximized by tuning 
L101, C104, and C105A. However, these are 
also transmitter adjustments, so normally they 
are not adjusted in receive mode, except to peak 
C105, the front panel control, (PA GRID) for 


maximum noise level. 


Loss of receiver volume or sensitivity will 
normally require tube testing. Voltages may 
be measured and referred to the voltage chart 
to trace possible failure of a resistor or capaci- 
tor. However, a high percentage of problems 
will invoive one or more of the tubes. In the 
received circuitry, these will be: V1, V6, V7, 


V8, V9, ViG, Vii, V12, and Vi4. 


FREQUENCY CALIBRATION, APPLIES TO 
BOTH RECEIVE AND TRANSMIT MODES: 


The Megacycle Dial is C1 811, and is set to 
exactly maximum capacity when tuning the 
lower 500 KC of the 50 mc amateur band. 
The Vernier Tuning Dial is C1816, and it is 
calibrated in kilocycles from zero to 500. On 
the right side of the VFO compartment are 
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C. Operation (Cont.) 
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two locking type trimmers. The top one is 
C1812, and is used for setting dial calibration. 


The lower one is C1814, and it is adjusted only 
when temperature compensation needs to be 
changed. A frequency calibrator is required 
before adjusting C1812. The500 kc crystal 
calibrator kit which is availablefor installation 


in the 250 may be used for this purpose. 
CALIBRATION PROCEDURE: 


1. Set C1811, the megacycle diai, to maxi- 
mum capacity. Determine this by 
moving a signai on ihe kilocycle dial as 
far up the 0-500 dial scale as possible. 
In other words, as the MC dial is turned 
toward greater capacity, it will cause a 


given signal to move upward on the 


0-500 ke scale. Rock the MC dial back 
and forth, until it is determined that 
maximum capacity has been reached. 
The index line on the MC dial will be 
quite close to the 50 MC panel index at 


this time. 


NOTE: The MC dial is purposely made 


to turn quite hard, 


Leceaes 


moved very often and will not want to 
be bumped out of adjustment. Tension 
may be relieved, or tightened further, by 
means of the No. 6 Allen screw set in 
the aluminum bearing block located be- 
tween the panel and the MC knob. 


2. After the MC dial has been set to maxi- 
mum capacity, tune for the 50 MC cali- 
brator signal on the 0-500 ke dial. It 
should come in at zero on this dial. Ad- 


just the VFO trimmer, C1812, so itdoes. 


since it will not he 


Noie ihat with this calibration syst 
cannot be tuned below 50 mc as ae 


trionnd a .3 
ig: mottined below-the zero index, 


me dial can only move the frequency up higher in 
the band. This is the reason for wanting to make 
sure the MC dial is set exactly at maximum capacity 
hefore setting C1812. 

After the above calibration adjustment has been 
made, the MC dial will read approximately correct. 
As it is moved up in .5 mc steps (500 “kc steps), 
the KC dial will tune 50.5 to 51 me, 51.51.5 me, 
etc. Accuracy of the KC dial, however, will be most 
nearly correct in the 50-50.5 mc range. It will be 
quite close in the 5U.5-51 mc range, and then wiii be 
gin deviating to where in the 53.5-54 mcrange it will 
be useful primarily as a lugging scale. With the 
500 ke calibrator, any 500 ke point can be accu- 
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closely interpolated. 


OPERATION BELOW 50 MC 


For certain MARS frequencies, it will be desirable to 
provide for operation below 50 mc. This can be 
done by adjusting the VFO trimmer, C1812, so that 


I ee oY 
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the 50 mc index mark on the MC dial is actually 
49.5 me. After the me dial has heen set ta exactly 
maximum capacity, locate the 50 mc calibration sig- 
nal on the KC dial, as previously described. But, 
instead of adjusting C1812 so that 50 mccomes in 
at “zero” on the KC dial, gradually "walk" the 50 
mc signal up to the 500 index mark on the KC dial 
by carefully moving C1812. The 49.5 mc harmonic 
from the 500 ke calibrator will now be found by 
tuning the KC dial down to "zero." The MC dial will 
now be offset by .5 mc, and 50 mc will actually be 
at the 50.5 index, etc. 


A. With dummy jioad and output meler attached, 
tune transceiver for maximum output. 


B. Null out carrier with PTT pressea and set 
resting plate current to 40 ma with bias pot. 


C. Connect AF generator to MIC JACK, adjust 
MIC. GAIN full CCW. 


Procedure: 


1. WithF generator at 1500 cps, increase MIC. 
GAIN to produce a 75 ma reading on the 
meter. 
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3. Adjust both top and bottom 
for maximum meter reading. 


‘4, Adjust MIC. GAIN for meter reading of .200 


cores of Z1301 
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PA NEUTRALIZATION 
1. Connect a dummy load to the antenna jack. 


2. Set PA tune and PA load controls to 9 o'clock, 
and frequency to approximately 50.2 me. 


3. Press Mic. button, insert a small amount of 
carrier with the Car. Bal. control, and adjust 
PA grid for maximum PA cathode current. 
Then adjust Car. Bal. control for 100 ma 
meter reading. Do not hold Mic. button 
pressed for more than a few seconds during 
this adjustment. 


With the Mic. button pressed, and the PA 
cathode reading 100 ma, slowly turn the PA 
tune control from 9 o'clock to 3 o'clock. A 
smooth resonance dip should be observed, 
with no rise or peak occurring on either side 
of the dip. If a peak is noticed, adjust the PA 
neutralizing capacitor, C414, in the direction 
which eliminates the peak. 
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DRIVER STAGE ADJUSTMENTS 


1. Driver coils, LiOi, L201, L301. Setfrequency 
to 50.2 mc, and PA grid control to 10 o'clock. 
Fress the Mic. button, and insert carrier for 
about 100 ma PA cathode reading. Tune PA 


f olate for resonance din 
PsGce ior resonance arp. 


2. Adjust L101, L201, L301 for maximum meter 
reading. 


3. Driver coil tracking has been factory adjusted 
and will not normally require further adjust- 
ment. If operation at the high end of the 6 
meter band is required, and output power 
drops excessively, tracking can be adjusted by 
turning mica trimmers C104 on the VFO 
amp., and C206 on the transmit mixer stage. 
The trimmers shouid be peaked at the high 
frequency end, and the coil cores at the low 
end, with these adjustments repeated back and 
forth in the usual manner until proper track- 
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C10l 
C102 


Cirog2 
Wivus 


C104 


C105 A-B-C-D 


C106 
C107 
C201 
C202 
C203 
C204 
C205 
C206 
C301 


C202 


C303 
C304 
C401 
C402 
C403 
C404 
C405 
C406 
C407 
C408 
C409 


CATO 


Viv 


C411 
C412 
C413 
C414 
C415 
C416 


fA 4 F 
Wtigr 


C418 
Cool 
C602 
C603 
C604 


Ww OUS 


C605 
C606 
C607 
C608 
C701 
C702 
C703 
C704 
C80l 
C802 
C803 


CAPACITORS 


A-B-C 


| NEW PARTS LIST 


All capacity values listed in pico farads, unless otherwise specified. 


ee 20% Z5U 
1, +80-20 Z25U 

2 ve 20% Z5U 

20 pf Mica Trimmer (089-003 
4 Section variable, 5 pf per s 
.002, 20% Z5U 

1 pf, 10% QC 

.1 mf 200 volt 

40-30-10 mf, 450 wv electrolytic 


,002, 20% Z5U 


002; 20% Z5U 

.002, 20% Z5U 

20 pf Mica Trimmer (089-003) 
.002, 20% Z5U 
2902, 20% ZS 

470 pf, 5% DM-19 

.002, 20% Z5U 

.002, 20% Z5U 

002, 20% Z5U 

.002, 20% Z5U 

.002, 20% Z5U 

S002, 20% Zou 

.002, 20% Z5U 

~002, 20% Z5U 

.002, 20% Z5U 

10 mf, 150 wv electrolytic. 

002, 2 kv Z5U 

.002, 2kv Z5U 

270 pf, 2.5 kv Mica 

270 pf, 2.5 kv Mica 

20 pf variable, P,A. 

20 pf variable, P.A, Tune 

200 pf variable, P. A, Load 

.O01, 20% Z5U 

.001, 20% Z5U 

50, 5% N750 

10, 5% NPO 

3,3, 10% QC 

20 pf, Mica Trimmer (089-003) 
.001, 20% Z5U 


100 pf, 5% DM-15 


5 pf, +.5 NPO 
3,3, 10% QC 

.001, 20% Z5U 
.001, 20% Z5U 


TIN «4 
120 pf, 5% DM-15 


220 pf, 5% DM-15 
27 pi, 5% DM-15 
.01, +80-20 Z5U 
Ol, +80-20 Z5U 


oS 


Neutralize 


C804 
C805 
C806 
C807 


mani 
Ww yuai 


C1306 
C1307 
C1401 
C1402 
C1403 
C1404 
Ci5o0l 
C1502 
C1503 
C1504 
C1505 


C1601 


WwsiUuuE 


C1801 


C1809 


01, +80-20 Z5U 
.01, +80-20 Z5U 
10 pf, 10% N1500 
.001, 20% Z5F 


mF 1N0 
V 


.47 mf, 100 
.Ol, +80-20 Z25U 
. OL, +80-20 Z5U 
.O1, +80-20 Z5U 
50 pf, 5% DM-15 
220 pf, 75U 
2002, 20% Z5U 
500 pf, Z5U 
.001, 20% Z5U 
.001, 20% 25U 
.22, 200 v 
.001, 20% Z5U 
.01, +80-20 Z5U 
.002, 20% Z5U 
.001, 20% Z5U 
.O1, +80-20 Z5U 
220 pf, Z5U 
_Imf, 200 v 
.0047, 1000 v 
,01, *80-20 Z5U 
01, +80-20 Z5U- 
01, +80-20 
.01, +80-20 
220 pf, Z5U 
O01, +80-20 
01, +80-20 
.002, 20% Z5U 
30 pf, 5% DM-15 
20 pf, 5% NPO 
ao pf, Ceramic Trimmer 
1, +80-20 Z5U 


w= (wancr 


.oL mi, 400 v (paper) / 


ey 


 aiitiecammiinstaaaiites, anata aa al mania iniatiiitiaiiameas aii, sham 
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sci, oii iii, di 


.01, +80-20 Z5U A 
.O1, +80-20 Z5U 
100 pf, 20% N1500 ] 

, +80-20 Z5U | 
Qn een 1BN v elar olvtic 


Ov idiiy sfv 


electroly 
270, DM-15 2% 


470, DM-15 5% 
430, DM-15 2% 
27, DM-15 5% 
430, DM-15 2% 
.01, BG Disc, 
.002, 20% Z5U 
.01 Disc. 

430, 5% 
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C1810 22, 5% N150 
C181il 15 Var. 
C1812 5 Var 


C1813 10, N470 
C1814 5 Var. 


C1815 5 pf, N330 
C1816 5-12 VFO Tun, 


RESISTORS 


All resistors are 1/2 watt rating, 
10 NOleroNS unless otherwise 
R101 47 Ohms 

R102 56 Ohms 

R103 47 k - 1 watt 
R104 12k - 2 watt 
R20i 27k 

R202 27k 

R203 12k - 2 watt 
R204 1k-1 watt 
R301 100k 


R202 ITN Ike 


R303 100 Ohms 

R401 Lk 

R402 Selected - 5% 
R403 180 Ohms - 1/2 watt 
R404 10k - 10 watt 

R405 1 Ohm - 5% - 1 watt 
R406 1 Ohm - 5% - 1 wait 
R407 100 Ohms 

R408 100 Ohms 

R409 10k - Bias Pot, 


R410 4.7k - 1 watt 
RAIL 10k 


R412 1k 

R413 10k 

R601 82 Chms 

R602 10 Ohms 

R603 10k - 1 watt 
R701 470 Ohms 
R702 i00k 

R801 10kR,F,. Gain 
R802 470 Ohms 
R803 56 Ohms 


R804 47k 
R805 1k 


R901 1-Meg. - 
RYOZ 100k 
R903 100 Ohms 
R904 47k 
R9N5 Lk > 


ee? 


R1001 
R1002 


AN EVV 


R1010 


Ni SUS 


R1305 
R1306 
R1307 
R1308 
R1309 


DIANA 
NLOLY 


R1311 
R1401 
R1402 


R1506 


10k 
270k 


] 


Iz 
100k 
270k 
270k 
2.2 Meg. 
2,2 Meg, 
1 Meg. 
2.7k 
100k 
470 k 
Lk 
47k 
120 Ohms - 1 watt 


| Meg. A.F. Gain 


ATION 1 


470k 
470 k 
270k 
Lk 
47k 
AT k 
150k 

47k 

100k 

4,.7k 

5k Car. Bal. 
47k 


inn 1 
LUV K 


~ 


2 


ZR 
* oe ba 

<= 

& 

Q 

a 

w 

o 

5 


4 


aN © 
< 
o ° 
gQ 


~J]¢ 


900 ohms - 10 watt 
800 ohms - 10 watt 
27k 


27k 
400 Ohm 
Ohm 


ruy 


6k - 10 watt 


DIODES 


D401 1N34A Diode 
D1001 1N34A Diode 

D1002 1N34A Diode 

D1601 IN2974A 

D1602 © TS-2 Diode 

RELAYS 3 


Kl 4 PDT Relay, 12 VDC Coil 
K2 2 PDT Relay, 12 VDC Coil 


CRYSTALS 


Y1401 10,698 ke Car. Osc, 


TUBES 


Vl 6EW6 VFO Amplifier’ 
V2 12BE6 Trans. Mixer 


V3 6GK6 PA. Driver 


V4 6146 Power Amplifier 

V5 6146 Power Amplifier 

V6 6HAS5 Rec. RLF. Amplifier 
V7 6HAS5 Rec. Mixer ing 
V8 6EW6 Ist IF. Amp. 


V9 12BA6 2nd 1.F. Amp. 

Vi0 i2AK7 Prod. Det. /Rec. A..F, 
Vll 6BN8 AGC Amp, /Rect. 
V1l2 6GK6 A,F, Output Amp. 
V13 7360 Bal. Mod. 


V1l4 12BA6 Carrier Oscillator 


Seat Ae rs ge le Es 
V1l5 12AX7 Mic. Amplifier 


V16 OA2 Voltage Regulator a 


hincedices: 


csabastiibe 


‘TRANSISTORS 


Ql 2N706 
Q2 2N706 


Q3 2N706 


SWITCHES 


S-1 Power On-Off (Part of R801} 
S-2 REC, FUNCTION SWITCH 
S-3 REC, TUNE-CW SWITCH 
S-4 Meter Switch 

S-5 ANL Switch 
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GENERAL DESCRIPTION: 


The Swan Universal Power Supply systems are des- 


jenod to nrovido all necessary yoltagas required hy 
ignea to proviae ali necessary voitages required Dy 


Swan Transceiver models 240, 250, 300-C, 350, 


and 400. The model 117-X basic A.C. supply is 
designed for an input of 117 volts at 50 or 60 
cycles. The model 230-X is identical except that it 
operates with either 117 or 230 volts. For fixed 
station use, the 117-X or 230-X is installed in a 
cabinet which matches the Swan transceivers. This 
cabinet also contains a speaker, phone jack, and 
indicator light. The complete combination is desig- 
nated as model 117-XC or 230-XC. The A.C. line 
cord plugs into the back of the supply. In the 230- 
XC, provision for changing from 117 to 230 volts 
input is made by sinply changing line cords. Wiring 
changes are taken care of in the line cord plug. 


12 VOLT OPERATION: 


A DC. att of the A.C, 
supply and converts it for 12 volts D. C. input. the 
model 14-X T1D.C. Module is for negative ground 
systems, the most common type. (For positive 
ground systems, the model 14-XP D.C. module is 
available.) The combined units are designated as 
model 14-117 or 14-230 depending on which A.C. 
supply is used. The positive ground models are 
designated as model 14P-117 or 14P-230. 


With the versatility of this power supply design, 
a number of advantages become apparent. The 
D.C. supply may be operated from an A.C. line 
by detaching the D.C. module, making a simple 
wiring change, and plugging in an A.C. cord. 
(See instructions under " Mobile Installation.") 


The matching A.C. supply, model 117-XC or 230- 
XC, may he converted easily to 12 volts input by 
attaching the 14-X D.C. module to the back. This 
provides for portable or emergency operation from 
a 12 volt battery. There may also be times when it 
will be desireable to operate temporarily in an auto- 
mobile, such as during a vacation trip, field day, 
or emergencies. The 117-XC can be set on the floor 
or front seat, and with the 14-X attached it becomes 
a 12-volt power supply, complete with speaker. 


SPECIFICATIONS: 


D, - Rest nn ate Death inn DO wa, 
rower nNauog, A2UU walls average, yuu we 


Input: 
NAnAAl 117_¥- AWT ealtae naesinal ROLAN avoloa 
dVEUUCL 2d ETL, 28 VULLO MUG, UUUY Lytity 


Model 230-X: 230 volts or 117 volts, 50-60 . 


eycl es 


Model 14-X: 

peak. 
Output: 

800 volts at 200 ma. average, 600 ma. peak. 

275 volts at 150 ma. continuous. 

110 volts negative bias, at 100 ma. 

12 volts D.C. at 200 ma., relay supply. 

12.6 volts A.C. at 5.5 amps. (with A.C. input 

only) 


13 volts D.C. nominal, 40 amps 
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AC POWER SUPPLY WITH SPEAKER 


Fig. 7 MODEL 14-117 
DC POWER SUPPLY 


Battery Drain with Swan Transceiver 
Rec: 3.5 amps. 16 amps average, 40 


Trans: 
amps peak (not including filament drain of 
transceiver). 


Both the A.C. and D.C. sections are conservatively 
designed for long, reliable service with a minimum 
failure rate. At the same time, they are designed 
for easy access and servicing for those times when 
it is required. Any component can be readily check- 
ed out and replaced in a matter of momenis. The 
D.C. module and A.C. supply can be detached quick- 


ly from one another and tested individually. thus 
4y Irom one another and tested individually, thus 


isolating the source of trouble. 


‘he A.C. suppy is quite conventional, using a 
silicon rectifier bridge for the medium voltage, and 
another for high voltage. The 117-X has a single 
primary winding for 117 volt input, while the 230-X 


has a pair ot primary windings which connect in 


parallel for 117 volts, and in series for 230 volts. 


The switching is taken 


ane MHCMINS if tAken 


plug. 

The D.C. module uses two power transistors for 
switching in a flip-flop oscillator circuit. A large 
portion of the cost in this unit is in the transistors 
where no compromise has been made. They are 
rated at 60 amperes, with a 45 volt rating. A diode 
spike clipping circuit provides additional protection 
against one of the common sources of transistor 
failure. 
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READ CAREFULLY 


The 12 volt electrical system in an automobile will 
sometimes generate high voltage transients. This 
can be caused by the starter motor, the alternator 
or generator, or loose wiring, and can represent a 
serious hazard io the transistors in your DC power 
supply: By eclecding he best transistors pyaileble 


of absorbing a good deal of abuse, but fhicre isa 


limit to what even the best transistors can take and 


SU LOs WTA S4e eae WOES. CASS Ors Can want ana 


for this reason we strongly urge that you read the 
following notes completely, and follow them care- 


(2) Tighten battery cables where they attach to 
the starter solenoid and engine block. 


(3) Inspect battery cables for corrosion or wear. 
Replace them if they look questionable. 


(4) Check battery condition frequently. If the cells 


das not hold 2 similar charge or water level, 
uy LAL Livi A PALdbdsCAd VAs Ks YeaAili if =. 


replace the battery. 


(5) Check alternator, (or generator), and reguiator 
connections for tightness. Also, primary igni- 
tion wiring, horn wiring, lights, etc. 


(6) Check the charging voltage from the alternator. 
Often the regulator is misadjusted, and the 
voltage setting may be excessive. It should not 
read more than 14.5 volts at normal engine 


speeds. 


POWER SUPPLY INSTALLATION: 


(A) Connect the primary leads from the power 
supply directly to the battery terminals. Mount 
the ceramic fuse block with 50 amp. fuse in 
series with the positive lead. (With positive 
ground systems, the fuse goes in the negative 
lead). If possible, drill and tap a hole in the 
battery post itself for a contact stud. The more 
intimately the ‘supply - is connected to the bat- 


tery, the less chance there is for voltage ians- 


ients to reach it. Solder lugs are provided for 


the onds of the various leads 
tic Cnas OF ihe various ieacs. 


(B) The filament line comes prewired to the Jones 
plug, and has an in-line 9 amp. fuse. Con- 
nect this line to the ignition switch accessory 
terminai, as recommended in the schemaiic, 
Fig. 8. In most cars the 12 volts at this ter- 

agritehad Aff a shile teriatine tha ienitinn 


went 
minal is switched off while (Wists Uic ip ition 


key to start the engine. Thus, the relay in the 


nower supply. will also be turned off, and the 
power supp SC turnea Off, ana me 


transistors will not be subjected to the sharp 
transients put out by the starter motor. NOTE: 
The car radio is normally connected to the 
accessory terminal for the same reason. It 
may be more convenient to locate the 12 volt 
line going to the car radio, and splice into it 
with the transceiver filament line. Look for 


SWAN MODEL 14-X D.C, MODULE 
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SWAN TRANSCEIVER TO CAR RADIO 


CAR RADIO SPEAKER 


FIG. 8 MODEL 14-X D.C. MODULE 


the car radio fuse, and connect to this circuit 
on the "hot side". 


POWER SUPPLY PROTECTION—A Zener diode 
is installed in the Swan 14-X DC module for added 
protection. It is an 18 volt Zener which connects 


across the input terminals of the cower supnoly Tt 
2 input terminais O1 inc power Suppay. at 


conducts only when the input exceeds 18 volts, thus 
has no effect on narmal operation. Transient volt- 
age pulses which go beyond the 18 volt level will 
be absorbed by the diode, thus preventing them 
from reaching the transistors. This protection will 
be effective so long as the diode is operative. If 
transients reach a high enough level, or a long 
enough duration, the diode will eventually fail, and 
literally burn out. After this, the transistors are on 
their own, and will most likely fail for the same 


reason. (See Warranty Policy ) 


SPEAKER CONNECTIONS: Speaker leads com- 
ing from the Jones plug go to an under dash speak- 
er, or to a speaker selector switch which may be 
installed as illustrated. Another arrangement which 
works well is to install a rear seat speaker for the 
car radio, and then connect the front speaker only 
to the transceiver. 17 
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SWAN MODEL 117-X (230-X) A.C, POWER SUPPLY 
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PREWIRED PLUG, CABLE 
AND SPEAKER SUPPLIED 
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FIG. 9 MODEL 117-X (230-X) POWER SUPPLY 


A.C. OPERATION: The i2 voit power supply may 
be operated from an A.C. line by two methods. 


(A) Detach the D.C. Module, and plug in an A.C. 
line card in’ place of it. Before applying 
power, disconnect the brown cable wire going 
to terminal (1) of the A.C. supply and connect 
a jumper from terminal (1) to (2). Temporar- 
ily tape the brown wire to keep it from shorting 
to ground, since it will be carrying 12 volts 
D.C. Now the power supply will operate when 
the A.C. line is plugged in, although the trans- 
ceiver filaments will still be operating on the 
battery. This arrangement will be useful prim- 
arily for checking out the A.C. portion of the 


Basse ey a ta be ik ls ee ieee 
Supply WHell LrOuUDILE SNOOUTLIZ, 


(B) To operate the transceiver entirely on the A.C. 
line, it will be necessary to do the following: 
Disconnect the 5 wire cable going from the 
the transceiver to the A.C. portion of the sup- 
ply. Replace it temporarily with a 10 wire 
cable and hook-up as iliusiraied in the schema- 
tic diagram Fig. 9. This is the same cable 


anenkear mate 


na o a I 
ana spéancer hook-up used in the matching 


cabinet, 117-XC. Using the D.C. supply in 


this manner will prove useful r nortable or 
Hs manner wall prove useful for portapoie or 
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emergency operation from the car when A.C. 


power is available. 


If frequent A.C. as well as D.C. operation with 
the mobile supply is contemplated, both the 5 
wire and 10 wire cables may be connected 
simultaneously to the supply. Thus, when 
Operating on D.C., the 5 wire cable is plugged 
into the transceiver, and on A.C. operation the 
10 wire cable is used. 


MATCHING CABINET: 


Ordinarily the A.C. supply will be purchased com- 
plete in a matching cabinet as either model 117-XC 
or 230-XC. However, in some cases an owner 
may have purchased a 117-X or 230-X basic supply 
only, perhaps in a D.C, supply combination, and 
he may wish later on to mount it in a matching 
cabinet. For this purpose the cabinet with speaker 
and cables is available separately. The basic A.C. 
supply mounts inside with three screws, and the pre- 
wired cable connects as shown in the schematic. 
Connections to the phone jack and speaker have 
already been made. Two ieads from the indicator 
light must be run through the grommet and solder- 
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FIG. 10 MODEL 14-X, D.C. MODULE 
INTERNAL VIEW 


FIG. 11 MODE 
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117-X BASIC AC POWER SUPPLY 
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supply. Refer to the schematic for clarification. 
The A.C. line cord is also provided with the match- 
ing cabinet kit. These line cords are available sep- 
arately also, and come normally wired and stamped 
for 117 volts. 230 volt line cords are also avail- 
able on special order, or the 117 volt line cord may 
easily be wired for 230 volts by referring to the 
schematic. Note that the 230 volt line cord will 
work only with the 230-X basic A.C. supply. ‘I'he 
117 volt line cord will work with either the 117-X 
or 230-X 


WARRANTY POLICY—The normal guaran- 
tee on your Swan power supply is for a 
period of 90 days from date of purchase, 
and covers all components, material and 
workmanship, In the case of transistor fail- 
ure, however, the warranty on them will be 
void if inspection proves that high transient 
voltages from the automobile were respon- 
sible. We will do all in our power to be fair 
and just in this determination. The warranty 
card must be filled out and mailed to the 
factory within 10 days from date of purchase. 
Do not ship a unit to the factory for servicing 
without prior authorization. Check with your 
dealer first, as he may be in a position to 
handle the service work more quickly. This 
warranty is void if the equipment has been 
misused or damaged. 
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8-3-65 For Swan 250-350 -400 
Fig. 13 PLUG IN VOX ACCESSORY, MODEL VX-1 


OPE ERA "TING INSTRUC TIONS 
1. Place the VOX-PTT switch in the PTT position sign als will trip the Vox when 
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and adjust the transceiver for normal push- the microphone. 


to-talk operation. 


Plug in the VX-1 and rotate the VOX GAIN, 
ANTI-VOX, and DELAY controls fully coun- 
ter-clockwise. Attach the top of the VX-1 
to the 350 back with a G-32 screw. 


Rotate the transceiver MIC. GAIN fully coun- 


ter-clockwise. This will prevent audio from 


being transmitted but will not affect VX-1 
during initial adjustments. 


Place the VOX-PTT switch in the VOX posi- 


tion. 


While speaking into the microphone in a 
normal manner, slowly rotate the VOX GAIN 
control clockwise until the VX-1 keys the 
transmitter. Vo not use more VOX GAIN 
than necessary to assure positive operation at 
normal voice levels. 


Increase the receiver gain until received sig- 
nals are at a normal volume level. These 


cs) 


tr 


With the microphone heid in the normai 
operating position, ery slowly. increase “the 


the Vox. 


NOTE: Excessive ANTI-VOX gain will cause 
received signals to gate the VX-1 off so that 
no amount of sound at the microphone will 
key the transmitter. Satisfactory balance be- 
tween the VOX GAIN and ANTiI-VOX is 
easily obtained when the microphone is at 


en a fant fe 
1 east a foot from the speaker. 


Adjust the DELAY control to hold the trans- 
mitter keyed for the desired interval after 
you stop talking. 


NOTE: A little experimenting on the air will 
reveal that only a small portion of the first 
spoken syllable is lost when the VX-1 is act- 
uated. Short DELAY settings will result in 
most efficient operation. 
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SWAN MODEL 210 FREQUENCY CONTROL UNIT 


Model 210 Frequency Control Unit is designed for 
Model 210 Frequency Control Unit is designe 
a ce f the 50-54 mc band when used with 


is built-in, and a selector iencan on the front panel 
provides for selection of frequency control. In posi- 
tion 1 the VFO in the 250 is used for both transmit 
and receive. In position 2 the 250 VFO is used for 
transmit and the external 210 VFO is used to re 
ceive. In position 3 the 210 VFO is used for both 
transmit and receive. 


An adaptor socket must be installed on back of the 
250 transceiver to accomodate the 210. This adap- 
tor socket and installation kit is included with the 
210. See page 24 for details. 


CIRCUIT THEORY 


Q1, the 2N706 Oscillator operates in the common 
base configuration, as a Colpitts oscillator. See 
Figure 6. Capacitors C1801, C2001, and C2003 
effectively tap the oscillator across only about 10 
percent of the tank circuit. Thisresultsin exceptional 
stability. Q2, the Emitter Follower, isusedfor match- 
ing the impedance of the coaxial cabie to the trans- 
ceiver, as well as for isolation. The KC tuning dial 
provides vernier tuning over a 0 to 500kc range, 
and the MC dial is adjusted to cover the desired 
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ALIGNMENT 


For frequency calibration of the model 210 external 
oscillator, refer to page 11 for instructions on cali- 
bration of the internal VFO in the model 250 trans- 
ceiver. The same procedure applies to the model 
210. Actual oscillator frequency is listed in the 


accompanying chart. 


Transceive injection Freq. Oscillator 

| Frequency | From VFO Amp. | Frequency 
49.5 MC 38,802 KC 12,934.0 KC 
50.0 39,302 13.100.8 
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4, 43,302 14,434.0 
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Sl - VFO Selector Switch ° 
Pos. 1 — Transceive on 250 VFO. 
Pes. 2— Transmit on 250 VFO, Receive on 210, 


Pes. 3— Transceive on 210 VFO 
FIG. 14 Model 210 Variable Frequency Oscillator 
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TION INSTRUCTIONS, for installae- 
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of Model 210 outboard VFO socket in Swan 


1. Install the pre-wired socket in the accessory 
location on the back of the 250. Be sure to 
secure the mounting screws tightly. 


N 


. Remove coax. running from eyeiet "E” of the 
VFO circuit board to base terminal of Q3. 
Connect center conductor of new coax. "A" to 


base terminal of Q3, and its shield to ground 


luce, as illustrated 
sug, as Ulustrated. 
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3. Cannect center conductor of new coax. "B" to 
Connect its 


eyelet “E" of VFO circuit board. 
shield to ground lugs as illustrated. 


. Remove and discard the wire lead Boing to 


tasew.. liege HO 4h oor | 
(Crim. 16 T" on the circuit boar ay, and connect 


the new gray wire to lug" T". 


. Connect the Red, Orange, Blue, and Green 


leads as illustrated. 


. Connect the new 4000 ohm 5-watt resistor to 


term. lugs R- F as illustrated. 


. The Model 210 VFO may now be plugged 
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